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Introduction

Glacial melt is releasing inorganic mercury (Hg) and
toxic methylmercury (MeHg) previously deposited on
glaciers from anthropogenic emissions'?, or naturally
derived from underlying bedrock, into proglacial rivers

As inorganic Hg moves downstream, it can also be
transformed into MeHg that can biomagnify in the
watershed’s food web?

We sampled for concentrations of total Hg (THg; all
forms of Hg) and MeHg along four main rivers in the
Canadian Rocky Mountains from May to October 2019

The goal was to assess the riverine fluxes of Hg
originating from glacial melt and how unfiltered and
filtered concentrations of Hg change as they moved
downstream in these systems




= We sampled 4 sites along the
Sunwapta River which
originates from the
Athabasca glacier in Jasper
National Park (JNP)
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= The Saskatchewan glacier
feeds the North
Saskatchewan River, along
which we had 3 study sites
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We had 4 sample sites along
the Bow River which flows
from Bow glacier in BNP, and
was the only river in our
study that did not originate
in the Columbia Icefields

Bow Lake, between our first
and second sites, is a large
subalpine lake and could be
an important area of Hg
methylation activity



Methods

= At each site, we collected water following the “clean hands-
dirty hands” sampling protocol (Figure A)

" |In our field lab (Figure B), we filtered half the samples
through 0.45um pre-acid washed Nalgene filter towers to
also obtain a filtered fraction (fTHg and fMeHg)

= Analyses were conducted at the accredited Biogeochemical
Analytical Service Laboratory at the University of Alberta

Table 1. Preservation and method of analysis for Hg parameters

% HCI Method of Analysis

THg/fTHg 0.2 Tekran 2600 Mercury Analyzer

MeHg/fMeHg 0.4 Tekran 2750 Methyl Mercury Distillation Unit
coupled to an Agilent 7900 ICP-MS




Results (THg)

All rivers in our study had
low mean + SE [THg],
comparable to other
undisturbed Canadian
rivers?

[THg] often decreased
from the first proglacial
site before increasing
slightly at sites further
downstream

[fTHg] tended to increase
with increasing distance
from glacier
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Results (MeHg)

[MeHg] and [fMeHg]
were consistently at or
near our analytical

reportable detection
limit of 0.005 ng/L

Despite this, the data
shows that [fMeHg] did
follow the same general
trend as [MeHg] along
the rivers
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Discussion

= Hg can have negative impacts on freshwater quality,
organisms in the watershed, and downstream human
populations

= However, our low [MeHg] results suggest little net
MeHg deposition or net Hg methylation in this system

= QOur data also suggests that particulate-bound THg
tended to decrease along the transects, possibly
owing to the settlement of glacial sediment
downstream of the glacial termini

= The next step is to collect a second year of data to
confirm our results, and measure river discharge so Hg
fluxes to downstream ecosystems such as lakes can be
calculated




Acknowledgements —
Funding & In-Kind Support

@ ALBERTA I+l &%, 2.

CRA caaDian NSERC

MOUNTAIN
S \ETWORK CRSNG




Acknowledgements —
Field & Laboratory Support

Maria Cavaco, Technician (L), and Jillian Lightbown, Tina Chen,
Sydney Enns, Undergraduate Undergraduate Research THg Analyst (BASL)
Research Assistant (R) Assistant



References

= IMarusczak, N. et al. Total mercury and methylmercury in high altitude surface snow from the
French Alps. Science of the Total Environment 409, 3949-3954 (2011).

= 2St. Louis, V. L. et al. Methylated mercury species in Canadian High Arctic marine surface waters
and snowpacks. Environment, Science, and Technology 41, 6433-6441 (2007).

= 3Mast, M.A., Campbell, D. H., Krabbenhoft, D. P., & Taylor, H.E. Mercury transport in a high-
elevation watershed in Rocky Mountain National Park, Colorado. Water, Air, and Soil Pollution
164, 21-42 (2005).

= 4Lehnherr, I., Graydon, J., & St. Louis, V. Chapter 6: Mercury fate and methylation in freshwater
aquatic ecosystems. In the Canadian Mercury Science Assessment Report, 290-292 (2016).
http://hdl.handle.net/1993/32129



